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(54) RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To determine the peak sound recording 
level corresponding to the characteristic of the recording medium of a 
tape to be used or the like. 

SOLUTION: A MOL (an output level in which a third harminic 
distortion becomes 3% in the case of performing a recording with a 
prescribed bias current) or the deviation of the MOL is calculated 
from the sensitivity of a tape 5 by utilizing the correlation between the 
sensitivity of the tape 5 and the MOL and a peak sound recording 
level is determined from the MOL or the deviation of the MOL. 
Moreover, the input level when an input-output level difference is 
zero, is calculated from a measured input-output level by utilizing the 
correlation between the input level and the input-output level 
difference. Further, the peak sound recording level is determined by 
considering the frequency characteristic of a musical signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the following and it asks for a deviation of MOL of said recording medium, or MOL based on a 
relation which recording sensitivity and said memory measure of a recording medium which said recording 
sensitivity measuring means measured have memorized, A recording head determining a peak recording level 
based on a deviation of this MOL or MOL and which records a signal to a recording medium, and a recorder 
which has a playback head which plays a signal from a recording medium. 
A test signal generating means which generates a test signal. 

A memory measure which has memorized a relation of MOL to recording sensitivity of a recording medium. 
A recording sensitivity measuring means which measures recording sensitivity of a recording medium by 
recording and playing said test signal to said recording medium. 

[Claim 2] Recording sensitivity of a recording medium which was provided with the following and said recording 
sensitivity measuring means measured, It asks for a deviation of MOL of said recording medium, or MOL based 
on a relation which said proper bias and said 1st and 2nd memory measure have memorized, A recording head 
determining a peak recording level based on a deviation of this MOL or MOL and which records a signal to a 
recording medium, and a recorder which has a playback head which plays a signal from a recording medium. 
A test signal generating means which generates a test signal. 

The 1st memory measure that has memorized a relation of MOL to recording sensitivity of a recording 
medium. 

A recording sensitivity measuring means which measures recording sensitivity of a recording medium by 
recording and playing said test signal to said recording medium. 

A bias determination means to determine proper bias which is bias suitable for said recording medium, and the 
2nd memory measure that memorizes a relation of MOL to bias. 

[Claim 3]Based on a relation which a level difference which was provided with the following and said level 
difference measuring means measured, and said memory measure have memorized, A recording head which 
asks for an input level corresponding to a predetermined input output level difference of said recording 
medium, and is characterized by determining a peak recording level based on this input level and which 
records a signal to a recording medium, and a recorder which has a playback head which plays a signal from a 
recording medium. 

A test signal generating means which generates a test signal. 

A memory measure which has memorized beforehand a relation of an input level to an input output level 
difference. 

A level difference measuring means which measures an input output level difference by recording and playing 
said test signal to said recording medium. 

[Claim 4]Have the following and it asks for a deviation of MOL of a recording medium, or MOL based on a 
relation which recording sensitivity and said 1st memory measure of a recording medium which said recording 
sensitivity measuring means measured have memorized, The 1 st recording level determined based on a 
deviation of this MOL or MOL, Based on a relation which a level difference which said level difference 
measuring means measured, and said 2nd memory measure have memorized, It asks for an input level 
corresponding to a predetermined input output level difference of a recording medium to be used, Said 
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comparison means compares the 2nd recording level determined based on this input level, A recording head 
determining a low value as a peak recording level among the 1st and 2nd recording level and which records a 
signal to a recording medium, and a recorder which has a playback head which plays a signal from a recording 
medium. 

A test signal generating means which generates a test signal. 

The 1st memory measure that has memorized beforehand a relation of MOL to recording sensitivity of a 
recording medium. 

The 2nd memory measure that has memorized beforehand a relation of an input level to an input output level 
difference. 

A recording sensitivity measuring means which measures recording sensitivity of a recording medium by 
recording and playing said test signal to said recording medium, a level difference measuring means which 
measures an input output level difference by recording and playing said test signal to said recording medium, 
and a comparison means to compare size of a recording level. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[0001] 

[0002] 

[Industrial Application]It is related with the recorder which determines a peak recording level automatically. 

[0003] 

[0002] 

[0004] 

[Description of the Prior Art]It is known by a tape type that tape characteristics, such as tape sensitivity, 

differ, the tape type of the tape to be used was detected, and there was a device which determines the peak 

recording level beforehand decided according to the tape type. 

[0005] 

[0003] 

[0006] 

[Problem(s) to be Solved by the Invention]However, if the maker or brand manufactured even when a tape 
type is the same is different, tape characteristics differ, and in setting out of the peak recording level only by 
a tape type, setting out of the optimal peak recording level cannot be performed. 

[0007]Then, this invention measures the characteristic of the recording medium to be used, and it is setting 
up the peak recording level according to the measurement data, and aims at attaining good sound recording. 

[0008] 
[0004] 
[0009] 

[Means for Solving the Problem]In a recorder which has a playback head which plays a signal from a recording 
head and a recording medium with which the invention according to claim 1 records a signal to a recording 
medium, A test signal generating means which generates a test signal, and a memory measure which has 
memorized a relation of MOL to recording sensitivity of a recording medium, It has a recording sensitivity 
measuring means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, It asks for a deviation of MOL of said recording medium, or MOL based 
on a relation which recording sensitivity and said memory measure of a recording medium which said recording 
sensitivity measuring means measured have memorized, and a peak recording level is determined based on a 
deviation of this MOL or MOL. 
[0010] 

[0005]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 2 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized a relation of 
MOL to recording sensitivity of a recording medium, A recording sensitivity measuring means which measures 
recording sensitivity of a recording medium by recording and playing said test signal to said recording medium, 
A bias determination means to determine proper bias which is bias suitable for said recording medium, It has 
the 2nd memory measure that memorizes a relation of MOL to bias, It asks for a deviation of MOL of said 
recording medium, or MOL based on a relation which recording sensitivity, said proper bias, and said 1st and 
2nd memory measure of a recording medium which said recording sensitivity measuring means measured have 
memorized, and a peak recording level is determined based on a deviation of this MOL or MOL 
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[0011] 

[0006]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 3 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and a memory measure which has memorized beforehand a 
relation of an input level to an input output level difference, It has a level difference measuring means which 
measures an input output level difference by recording and playing said test signal to said recording medium, It 
asks for an input level corresponding to a predetermined input output level difference of said recording 
medium based on a relation which a level difference which said level difference measuring means measured, 
and said memory measure have memorized, and a peak recording levei is determined based on this input level. 
[0012] 

[0007]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 4 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized beforehand 
a relation of MOL to recording sensitivity of a recording medium, The 2nd memory measure that has 
memorized beforehand a relation of an input level to an input output level difference, A recording sensitivity 
measuring means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, A level difference measuring means which measures an input output level 
difference by recording and playing said test signal to said recording medium, Have a comparison means to 
compare size of a recording level, and it asks for a deviation of MOL of a recording medium, or MOL based on 
a relation which recording sensitivity and said 1st memory measure of a recording medium which said 
recording sensitivity measuring means measured have memorized, The 1 st recording level determined based 
on a deviation of this MOL or MOL, Ask for an input level corresponding to a predetermined input output level 
difference of a recording medium to be used based on a relation which a level difference which said level 
difference measuring means measured, and said 2nd memory measure have memorized, and said comparison 
means compares the 2nd recording level determined based on this input level, and The 1st, A low value is. 
determined as a peak recording level among the 2nd recording level. 
[0013] 
[0008] 
[0014] 

[Example]Hereafter, the details of an embodiment of the invention are explained based on a drawing. 
[0015] 

[0009][A 1st embodiment] Let 3% of 3rd harmonic distortion be a rule of thumb as a distortion amount 
generally permitted on audibility. So, in a 1st embodiment, a peak recording level decision is made based on 
the deviation of MOL (output level from which the 3rd harmonic distortion will be 3% when it records by 
predetermined bias current), or MOL. 
[0016] 

[0010]The characteristic of MOL to the tape sensitivity (difference of the output level to an input level) which 
is the recording sensitivity of a recording medium in a predetermined test signal was measured using various 
chromium type tapes in which a maker differs from a brand. MOL is as high as a tape with a high output level, 
and the tendency for MOL to be low is known with this result to sufficient namely, tape sensitivity by the tape 
with conversely worse tape sensitivity. Thus, there is correlation in tape sensitivity and MOL. The MOL 
characteristic to tape sensitivity shows the same characteristic also by Normal other than a chromium type, 
and a metal type. 
[0017] 

[001 1]In this embodiment, this correlation is used, it asks for the deviation of MOL or MOL from tape 
sensitivity, and a peak recording level is determined from the deviation of this MOL or MOL. In this 
embodiment, since proportionality is mostly looked at by the correlation of tape sensitivity and MOL, both 
correlation is approximated to proportionality and performed. The characteristic figure (chromium type) is 
shown in drawing 1 . However, since the MOL characteristics to tape sensitivity differ with every tape type, it 
is necessary to use the inclination etc. which were doubled with the tape type. 
[0018] 

r0012l Drawing 2 is circuitry of a 1st embodiment. 

[0019]The signal inputted from the input terminal 1 via the sound recording calibration volume 12 which 
adjusts the signal level by the input volume 2 which changes a signal level, and tape sensitivity, After the 
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sound recording amplifier 3 is supplied and being amplified with this sound recording amplifier 3, it is recorded 
by the recording head 4 by the tape 5 which is a recording medium. The test signal by the test signal oscillator 
13 which oscillates a test signal is similarly recorded via the sound recording calibration volume 12 and the 
sound recording amplifier 3. The playback head 7 is reproduced, and the signal recorded by the tape 5 is 
amplified by the playback amplifier 8, and is outputted to the output terminal 9. The output level of the tape 
which was played by the playback head 7 and amplified with the playback amplifier 8 is detected in the level 
detection circuit 14, and is incorporated into central processing unit CPU 10. CPU 10 determines the level of 
suitable bias and the sound recording calibration volume 12 with the data detected by the output level of a 
test signal, the frequency, and the level detection circuit 14 which the test signal generator 13 generates. 
CPU 10 determines the optimal peak recording level based on these decision results. 
[0020] 

[001 3] Concrete operation is explained using drawing 2 and drawing 3 . The tape type of the tape which is a 

recording medium is detected by the type detection means 11 (Step 1). 

[0021] 

[0014]CPU10 carries out temporary setting of the peak recording level initial value based on the table 1 
( drawing 4 ) memorized by the detected tape type and the memory 1 5 (Step 2). This peak recording level initial 
value is determined as the level which can perform good sound recording by measurement and an audition of 
MOL of the tape (tape sensitivity is 0) of the standard characteristic, S/N, etc. For example, by a chromium 
type, temporary setting is carried out to -4.0dBV. Since it is measured using the bias of a standard (REF), this 
value needs to amend, when bias amounts differ. This amendment is performed at the below-mentioned step 
6. 

[0022] 

[0015]Next, adjustment of bias is performed so that the sound recording reproduction frequency characteristic 
of a tape may become a flat. The test signal oscillator 13 bias adjustment 400 Hz, -23dBV, and 10 kHz, - 
Output the test signal of 23dBV, change bias to the three-stage of OVER (deep compared with a standard), 
REF (standard), and UNDER (shallow compared with a standard) with the bias oscillator 6, and record each 
test signal. And both test signals are reproduced by the playback head 7, bias amounts when the output level 
of both test signals shows the nearest value are chosen as rated bias, and the bias oscillator 6 is set as these 
bias amounts. (Step 3). 
[0023] 

[0016]Next, sound recording sensitivity is adjusted so that the difference of the input level to a tape and an 
output level may be set to 0. While the test signal oscillator 13 outputs the test signal of 400 Hz and -23dBV 
and carries out the sweep of the volume of the sound recording calibration volume 12, it records on the tape 
5. Then, a sweep signal is played from the tape 5. At the time of this playback, CPU10 compares the output 
level of the test signal generator 13 with the data detected by the level detection circuit 14, and it sets up the 
sound recording calibration volume 12 so that a difference may be set to 0 (Step 4). 
[0024] 

[0017]Next, tape sensitivity is measured. The initial volume position before adjustment of the sound recording 
calibration volume 12 in Step 4, Since the difference of an input level and an output level is a position used as 
0 in the tape of the standard characteristic mentioned above and the amount of adjustments of the sound 
recording calibration volume 12 in Step 4 is the tape sensitivity itself, The amount of adjustments of the sound 
recording calibration volume 12 of Step 4 is memorized in the memory 15. (Step 5). 
[0025] 

[0018]Next, the bias selected at Step 3 performs peak recording level setting out. CPU10 amends the bias 
determined at Step 3 based on the table 2 ( drawing 5 ) of peak recording level correction value to the bias 
memorized by the memory 15. For example, when bias is chosen as UNDER, It is amended by -4.7dBV which is 
the value lowered 0.7 dB from recording level initial value-4.0dBV by which temporary setting is carried out in 
order that MOL may show a value (deviation of MOL to the bias REF) low 0.7 dB compared with the time of 
bias being REF (Step 6). 
[0026] 

[0019]Next, MOL is amended from the tape sensitivity measured at Step 5, and peak recording level setting 
out is performed. For example, inclination 0.7 (chromium type) of the tape sensitivity pair MOL characteristic 
currently held as the table 3 ( drawing 6 ) at the memory 15 as tape sensitivity is +1.3 dB is used, +calculating 
with 1.3x0.7=0.9dB (deviation of MOL to the tape sensitivity 0) — MOL — + — it turns out that it is high 0.9 
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dB. Therefore, a peak recording level is determined as -4.7dBV+0.9-dB=-3.8dBV (Step 7). 
[0027] 

[0020]Although MOL was calculated from tape sensitivity and the adjusted bias in a 1st embodiment, MOL 
may be calculated only with tape sensitivity in the fixed bias recorder which does not adjust bias. Although 
tape sensitivity and the relation of MOL were approximated according to proportionality (primary function) and 
performed in a 1st embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 
[0028] 

[0021] Although MOL was calculated by the operation using the coefficient for an operation memorized by the 
memory in a 1st embodiment, the table showing the relation of MOL to much tape sensitivity is memorized in 
the memory, and MOL may be calculated using this table. Although it asked for the bias of a standard, and the 
deviation of MOL by tape sensitivity, the peak recording level initial value was amended and the peak recording 
level was determined in a 1st embodiment, MOL may be calculated from the table in the measured tape 
sensitivity, use bias, and a memory, only a predetermined value may make a level go up and down from the 
MOL, and a peak recording level may be determined based on MOL. 
[0029] 

[0022][A 2nd embodiment] The input-output behavioral characteristics of high signalling frequency determine 
a peak recording level. In high predetermined signalling frequency, for example, a 10-kHz signal, if the 
characteristic of an input output level difference to an input level is measured, the tendency for an input 
output level difference to become large will be seen as an input level becomes high. The input output level 
diff erence sa jd here is a level difference which lengthened the output level which is a signal level which played 
the signal from the tape from the input level which is a level of the signal recorded on the tape. Thus, there is 
correlation in an input level and an input output level difference. Since this input output level difference 
appears notably in high signalling frequency, if an input output level difference is 0 in high signalling frequency, 
the input output level difference in frequency lower than it is 0. And if this input output level difference is 0, it 
can be said that sound recording faithful to the HARASHIN item is possible, and it is good sound recording. 
[0030] 

[0023]Therefore, it asks for the input level at the time of being the input output level difference 0 from the 
measured input output level difference based on the characteristic of an input output level difference to this 
input level. A peak recording level can be determined by furthermore taking the frequency characteristic of a 
music signal into consideration. In this embodiment, since proportionality is mostly looked at by the correlation 
of an input level and an input output level difference, both correlation is approximated to proportionality. The 
characteristic figure in a chromium type is shown in drawing 7 . If it is the same tape type, even if bias will 
change, the almost same inclination is shown. However, although not illustrated, tape types other than a 
chromium type also show proportionality mostly, but a chromium type differs from inclination. 
[0031] 

[0024]Concrete operation is explained using drawing 2 and drawing 8 . The tape type of the tape recorded by 
the type detection means 1 1 is detected (Step 11). For example, suppose that the chromium type was 
detected. 
[0032] 

[0025]CPU10 controls to output the test signal of 10 kHz and -6dBV with the test signal oscillator 13. A test 
signal is recorded and played by the tape 5, and CPU 10 detects the input output level difference of a test 
signal with the regeneration level which the level detection circuit 14 detected (Step 12). 
[0033] 

[0026]Next, an input output level difference calculates the input level used as 0 from the input output level 
difference which CPU10 detected. The inclination of the input output level difference characteristic to the 
input level according to a tape type is memorized on the table 4 ( drawing 9 ) in the memory 15. Here, since the 
tape type is detected with the chromium type at Step 1 1, it inclines and -1.6 is used for the operation of an 
input level. For example, supposing the input output level difference detected at Step 12 is -3dB, in order to 
set an input output level difference to 0, it is necessary to contract this difference of only 3 dB for Masakata. 
So, if 3 dB is multiplied by inclination-1.6 of the chromium type characteristic, in order to be set to 3dBx- 
1.6=-4.8dB and to set an input output level difference to 0, it is necessary to use an input level of only 4.8 dB 
[ level / (-6dBV) / of a test signal ] as a low level. That is, if an input level is less than -6dBV-4.8dB=- 
10.8dBV, it will be thought that the input level difference is 0. However, if frequency analysis of a music signal 
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is conducted, also in the music signal which includes the high-frequency component most, a 10-kHz level of 
not less than 7.5 dB used as a test signal is low compared with the level of all the zones. For this reason, as a 
peak recording level, it is decided that it will be -10.8dBV+7.5~dB=-3.3dBV (Step 13). 
[0034] 

[0027]Although it asked for the input level in the input output level difference 0 by the operation using the 
coefficient for an operation memorized by the memory in a 2nd embodiment, The table showing the relation of 
the input level to many input output level differences is memorized in the memory, and it may ask for an input 
level in case an input output level difference is 0 using this table. Although the input level and the relation of 
the input output level difference were approximated according to proportionality (primary function) and 
performed in a 2nd embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 
[0035] 

[0028][A 3rd embodiment] This embodiment determines a still higher-precision peak recording level using both 
of the peak recording level determination by the frequency characteristic of the high frequency signal shown in 
the peak recording level determination and a 2nd embodiment by the sensitivity shown in a 1st embodiment. 
[0036] 

[0029]Concrete operation is explained using drawing 10 . First Step 7 is performed from Step 1 of a 1st 
embodiment. The 1st peak recording level determined at Step 7 is held in the memory 15 (Step 31). The 1st 
peak recording level is -3.8dBV in the example currently given here. 
[0037] 

[0030]Next, Step 13 is performed from Step 1 1 of a 2nd embodiment, the 2nd peak recording level is 
determined, and it memorizes in the memory 15 (Step 32). The 2nd peak recording level is -3.3dBV in the 
example currently given here. 
[0038] 

[0031]Next, CPU10 compares 1st and 2nd peak recording level both, and it chooses a low value. Here, - 
3.8dBV which is the 1st peak recording level is chosen. If it records on a bigger level than the 1st peak 
recording level, distortion will become large, the reason for choosing both lower one poses an audibility top 
problem, and when it is recorded with a bigger value than the 2nd peak recording level, it is because it 
becomes the sound recording with which it was filled, without obtaining an output level to an input level. And 
the value selected here is determined as an optimal peak recording level (Step 33). 
[0039] 

[0032]The detection operation of the tape type performed at Step 32 may be omitted, and may use the tape 

type detection result of Step 31. 

[0040] 

[0033]Step 4 and Step 12 which detect tape characteristics by a test signal may be performed continuously. 

[0041] 

[0034] 

[0042] 

[Effect of the Invention]Thus, since record and playback of a test signal are performed and a peak recording 
level is determined from the characteristic of recording media, such as tape sensitivity, the peak recording 
level which fully used the capability of the recording medium to be used can be determined. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application]It is related with the recorder which determines a peak recording level automatically. 

[0003] 

[0002] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]It is known by a tape type that tape characteristics, such as tape sensitivity, 

differ, the tape type of the tape to be used was detected, and there was a device which determines the peak 

recording level beforehand decided according to the tape type. 

[0005] 

[0003] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]Thus f since record and playback of a test signal are performed and a peak recording 
level is determined from the characteristic of recording media, such as tape sensitivity, the peak recording 
level which fully used the capability of the recording medium to be used can be determined. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, if the maker or brand manufactured even when a tape 
type is the same is different, tape characteristics differ, and in setting out of the peak recording level only by 
a tape type, setting out of the optimal peak recording level cannot be performed. 

[0007]Then, this invention measures the characteristic of the recording medium to be used, and it is setting 
up the peak recording level according to the measurement data, and aims at attaining good sound recording. 
[0008] 
[0004] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem]In a recorder which has a playback head which plays a signal from a recording 
head and a recording medium with which the invention according to claim 1 records a signal to a recording 
medium, A test signal generating means which generates a test signal, and a memory measure which has 
memorized a relation of MOL to recording sensitivity of a recording medium, It has a recording sensitivity 
measuring means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, It asks for a deviation of MOL of said recording medium, or MOL based 
on a relation which recording sensitivity and said memory measure of a recording medium which said recording 
sensitivity measuring means measured have memorized, and a peak recording level is determined based on a 
deviation of this MOL or MOL. 
[0010] 

[0005]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 2 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized a relation of 
MOL to recording sensitivity of a recording medium, A recording sensitivity measuring means which measures 
recording sensitivity of a recording medium by recording and playing said test signal to said recording medium, 
A bias determination means to determine proper bias which is bias suitable for said recording medium, It has 
the 2nd memory measure that memorizes a relation of MOL to bias, It asks for a deviation of MOL of said 
recording medium, or MOL based on a relation which recording sensitivity, said proper bias, and said 1st and 
2nd memory measure of a recording medium which said recording sensitivity measuring means measured have 
memorized, and a peak recording level is determined based on a deviation of this MOL or MOL. 
[0011] 

[0006]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 3 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and a memory measure which has memorized beforehand a 
relation of an input level to an input output level difference, It has a level difference measuring means which 
measures an input output level difference by recording and playing said test signal to said recording medium, It 
asks for an input level corresponding to a predetermined input output level difference of said recording 
medium based on a relation which a level difference which said level difference measuring means measured, 
and said memory measure have memorized, and a peak recording level is determined based on this input level. 
[0012] 

[0007]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 4 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized beforehand 
a relation of MOL to recording sensitivity of a recording medium, The 2nd memory measure that has 
memorized beforehand a relation of an input level to an input output level difference, A recording sensitivity 
measuring means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, A level difference measuring means which measures an input output level 
difference by recording and playing said test signal to said recording medium, Have a comparison means to 
compare size of a recording level, and it asks for a deviation of MOL of a recording medium, or MOL based on 
a relation which recording sensitivity and said 1st memory measure of a recording medium which said 
recording sensitivity measuring means measured have memorized. The 1st recording level determined based 
on a deviation of this MOL or MOL, Ask for an input level corresponding to a predetermined input output level 
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difference of a recording medium to be used based on a relation which a level difference which said level 

difference measuring means measured, and said 2nd memory measure have memorized, and said comparison 

means compares the 2nd recording level determined based on this input level, and The 1st, A low value is 

determined as a peak recording level among the 2nd recording level. 

[0013] 

[0008] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example]Hereafter, the details of an embodiment of the invention are explained based on a drawing. 
[0015] 

[0009][A 1st embodiment] Let 3% of 3rd harmonic distortion be a rule of thumb as a distortion amount 
generally permitted on audibility. So, in a 1 st embodiment, a peak recording level decision is made based on 
the deviation of MOL (output level from which the 3rd harmonic distortion will be 3% when it records by 
predetermined bias current), or MOL 
[0016] 

[0010]The characteristic of MOL to the tape sensitivity (difference of the output level to an input level) which 
is the recording sensitivity of a recording medium in a predetermined test signal was measured using various 
chromium type tapes in which a maker differs from a brand. MOL is as high as a tape with a high output level, 
and the tendency for MOL to be low is known with this result to sufficient namely, tape sensitivity by the tape 
with conversely worse tape sensitivity. Thus, there is correlation in tape sensitivity and MOL. The MOL 
characteristic to tape sensitivity shows the same characteristic also by Normal other than a chromium type, 
and a metal type. 
[0017] 

[001 1]In this embodiment, this correlation is used, it asks for the deviation of MOL or MOL from tape 
sensitivity, and a peak recording level is determined from the deviation of this MOL or MOL. In this 
embodiment since proportionality is mostly looked at by the correlation of tape sensitivity and MOL, both 
correlation is approximated to proportionality and performed. The characteristic figure (chromium type) is 
shown in drawing 1 . However, since the MOL characteristics to tape sensitivity differ with every tape type, it 
is necessary to use the inclination etc. which were doubled with the tape type. 
[0018] 

fO0 12] Drawing 2 is circuitry of a 1st embodiment. 

[0019]The signal inputted from the input terminal 1 via the sound recording calibration volume 12 which 
adjusts the signal level by the input volume 2 which changes a signal level, and tape sensitivity, After the 
sound recording amplifier 3 is supplied and being amplified with this sound recording amplifier 3, it is recorded 
by the recording head 4 by the tape 5 which is a recording medium. The test signal by the test signal oscillator 
13 which oscillates a test signal is similarly recorded via the sound recording calibration volume 12 and the 
sound recording amplifier 3. The playback head 7 is reproduced, and the signal recorded by the tape 5 is 
amplified by the playback amplifier 8, and is outputted to the output terminal 9. The output level of the tape 
which was played by the playback head 7 and amplified with the playback amplifier 8 is detected in the level 
detection circuit 14, and is incorporated into central processing unit CPU 10. CPU 10 determines the level of 
suitable bias and the sound recording calibration volume 12 with the data detected by the output level of a 
test signal, the frequency, and the level detection circuit 14 which the test signal generator 13 generates. 
CPU 10 determines the optimal peak recording level based on these decision results. 
[0020] 

[0013]Concrete operation is explained using drawing 2 and drawing 3 . The tape type of the tape which is a 

recording medium is detected by the type detection means 11 (Step 1). 

[0021] 

[0014]CPU10 carries out temporary setting of the peak recording level initial value based on the table 1 
( drawing 4 ) memorized by the detected tape type and the memory 15 (Step 2). This peak recording level initial 
value is determined as the level which can perform good sound recording by measurement and an audition of 
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MOL of the tape (tape sensitivity is 0) of the standard characteristic, S/N, etc. For example, by a chromium 
type, temporary setting is carried out to -4.0dBV. Since it is measured using the bias of a standard (REF), this 
value needs to amend, when bias amounts differ. This amendment is performed at the below-mentioned step 
6. 

[0022] 

[0015]Next, adjustment of bias is performed so that the sound recording reproduction frequency characteristic 
of a tape may become a flat. The test signal oscillator 13 bias adjustment 400 Hz, -23dBV, and 10 kHz, - 
Output the test signal of 23dBV, change bias to the three-stage of OVER (deep compared with a standard), 
REF (standard), and UNDER (shallow compared with a standard) with the bias oscillator 6, and record each 
test signal. And both test signals are reproduced by the playback head 7, bias amounts when the output level 
of both test signals shows the nearest value are chosen as rated bias, and the bias oscillator 6 is set as these 
bias amounts. (Step 3). 
[0023] 

[0016]Next, sound recording sensitivity is adjusted so that the difference of the input level to a tape and an 
output level may be set to 0. While the test signal oscillator 13 outputs the test signal of 400 Hz and -23dBV 
and carries out the sweep of the volume of the sound recording calibration volume 12, it records on the tape 
5. Then, a sweep signal is played from the tape 5. At the time of this playback, CPU10 compares the output 
level of the test signal generator 13 with the data detected by the level detection circuit 14, and it sets up the 
sound recording calibration volume 12 so that a difference may be set to 0 (Step 4). 
[0024] 

[0017]Next, tape sensitivity is measured. The initial volume position before adjustment of the sound recording 
calibration volume 12 in Step 4, Since the difference of an input level and an output level is a position used as 
0 in the tape of the standard characteristic mentioned above and the amount of adjustments of the sound 
recording calibration volume 12 in Step 4 is the tape sensitivity itself, The amount of adjustments of the sound 
recording calibration volume 12 of Step 4 is memorized in the memory 15. (Step 5). 
[0025] 

[0018]Next, the bias selected at Step 3 performs peak recording level setting out. CPU 10 amends the bias 
determined at Step 3 based on the table 2 ( drawing 5 ) of peak recording level correction value to the bias 
memorized by the memory 15. For example, when bias is chosen as UNDER, It is amended by -4.7dBV which is 
the value lowered 0.7 dB from recording level initial value-4.0dBV by which temporary setting is carried out in 
order that MOL may show a value (deviation of MOL to the bias REF) low 0.7 dB compared with the time of 
bias being REF (Step 6). 
[0026] 

[0019]Next, MOL is amended from the tape sensitivity measured at Step 5, and peak recording level setting 
out is performed. For example, inclination 0.7 (chromium type) of the tape sensitivity pair MOL characteristic 
currently held as the table 3 ( drawing 6 ) at the memory 15 as tape sensitivity is +1.3 dB is used, +calculating 
with 1.3x0.7=0.9dB (deviation of MOL to the tape sensitivity 0) — MOL — + — it turns out that it is high 0.9 
dB. Therefore, a peak recording level is determined as -4.7dBV+0.9-dB=-3.8dBV (Step 7). 
[0027] 

[0020]Although MOL was calculated from tape sensitivity and the adjusted bias in a 1st embodiment, MOL 
may be calculated only with tape sensitivity in the fixed bias recorder which does not adjust bias. Although 
tape sensitivity and the relation of MOL were approximated according to proportionality (primary function) and 
performed in a 1st embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 
[0028] 

[0021] Although MOL was calculated by the operation using the coefficient for an operation memorized by the 
memory in a 1st embodiment, the table showing the relation of MOL to much tape sensitivity is memorized in 
the memory, and MOL may be calculated using this table. Although it asked for the bias of a standard, and the 
deviation of MOL by tape sensitivity, the peak recording level initial value was amended and the peak recording 
level was determined in a 1st embodiment, MOL may be calculated from the table in the measured tape 
sensitivity, use bias, and a memory, only a predetermined value may make a level go up and down from the 
MOL, and a peak recording level may be determined based on MOL. 
[0029] 

[0022][A 2nd embodiment] The input-output behavioral characteristics of high signalling frequency determine 
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a peak recording level. In high predetermined signalling frequency, for example, a 10-kHz signal, if the 
characteristic of an input output level difference to an input level is measured, the tendency for an input 
output level difference to become large will be seen as an input level becomes high. The input output level 
difference said here is a level difference which lengthened the output level which is a signal level which played 
the signal from the tape from the input level which is a level of the signal recorded on the tape. Thus, there is 
correlation in an input level and an input output level difference. Since this input output level difference 
appears notably in high signalling frequency, if an input output level difference is 0 in high signalling frequency, 
the input output level difference in frequency lower than it is 0. And if this input output level difference is 0, it 
can be said that sound recording faithful to the HARASHIN item is possible, and it is good sound recording. 
[0030] 

[0023]Therefore, it asks for the input level at the time of being the input output level difference 0 from the 
measured input output level difference based on the characteristic of an input output level difference to this 
input level. A peak recording level can be determined by furthermore taking the frequency characteristic of a 
music signal into consideration. In this embodiment, since proportionality is mostly looked at by the correlation 
of an input level and an input output level difference, both correlation is approximated to proportionality. The 
characteristic figure in a chromium type is shown in drawing 7 . If it is the same tape type, even if bias will 
change, the almost same inclination is shown. However, although not illustrated, tape types other than a 
chromium type also show proportionality mostly, but a chromium type differs from inclination. 
[0031] 

[0024] Concrete operation is explained using drawing 2 and drawing 8 . The tape type of the tape recorded by 
the type detection means 1 1 is detected (Step 11). For example, suppose that the chromium type was 
detected. 
[0032] 

[0025]CPU10 controls to output the test signal of 10 kHz and -6dBV with the test signal oscillator 13. A test 
signal is recorded and played by the tape 5, and CPU 10 detects the input output. level difference of a test 
signal with the regeneration level which the level detection circuit 14 detected (Step 12). 
[0033] 

[0026]Next, an input output level difference calculates the input level used as 0 from the input output level 
difference which CPU 10 detected. The inclination of the input output level difference characteristic to the 
input level according to a tape type is memorized on the table 4 ( drawing 9 ) in the memory 15. Here, since the 
tape type is detected with the chromium type at Step 1 1, it inclines and -1.6 is used for the operation of an 
input level. For example, supposing the input output level difference detected at Step 12 is -3dB, in order to 
set an input output level difference to 0, it is necessary to contract this difference of only 3 dB for Masakata. 
So, if 3 dB is multiplied by inclination-1 .6 of the chromium type characteristic, in order to be set to 3dBx- 
1.6=-4.8dB and to set an input output level difference to 0, it is necessary to use an input level of only 4.8 dB 
[ level / (-6dBV) / of a test signal ] as a low level. That is, if an input level is less than -6dBV-4.8dB=- 
10.8dBV, it will be thought that the input level difference is 0. However, if frequency analysis of a music signal 
is conducted, also in the music signal which includes the high-frequency component most, a 10-kHz level of 
not less than 7.5 dB used as a test signal is low compared with the level of all the zones. For this reason, as a 
peak recording level, it is decided that it will be -10.8dBV+7.5-dB=-3.3dBV (Step 13). 
[0034] 

[0027]Although it asked for the input level in the input output level difference 0 by the operation using the 
coefficient for an operation memorized by the memory in a 2nd embodiment, The table showing the relation of 
the input level to many input output level differences is memorized in the memory, and it may ask for an input 
level in case an input output level difference is 0 using this table. Although the input level and the relation of 
the input output level difference were approximated according to proportionality (primary function) and 
performed in a 2nd embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 
[0035] 

[0028][A 3rd embodiment] This embodiment determines a still higher-precision peak recording level using both 
of the peak recording level determination by the frequency characteristic of the high frequency signal shown in 
the peak recording level determination and a 2nd embodiment by the sensitivity shown in a 1st embodiment. 
[0036] 

[0029]Concrete operation is explained using drawing 10 . First, Step 7 is performed from Step 1 of a 1st 
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embodiment. The 1st peak recording level determined at Step 7 is held in the memory 15 (Step 31). The 1st 

peak recording level is -3.8dBV in the example currently given here. 

[0037] 

[0030]Next, Step 13 is performed from Step 1 1 of a 2nd embodiment, the 2nd peak recording level is 
determined, and it memorizes in the memory 15 (Step 32). The 2nd peak recording level is -3.3dBV in the 
example currently given here. 
[0038] 

[0031]Next, CPU10 compares 1st and 2nd peak recording level both, and it chooses a low value. Here, - 
3.8dBV which is the 1st peak recording level is chosen. If it records on a bigger level than the 1st peak 
recording level, distortion will become large, the reason for choosing both lower one poses an audibility top 
problem, and when it is recorded with a bigger value than the 2nd peak recording level, it is because it 
becomes the sound recording with which it was filled, without obtaining an output level to an input level. And 
the value selected here is determined as an optimal peak recording level (Step 33). 
[0039] 

[0032]The detection operation of the tape type performed at Step 32 may be omitted, and may use the tape 

type detection result of Step 31. 

[0040] 

[0033]Step 4 and Step 12 which detect tape characteristics by a test signal may be performed continuously. 

[0041] 
[0034] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]T he MOL characteristic to the tape sensitivity in a chromium type 

[Drawing 2]T he lineblock diagram of this invention 

"Drawing 3] The flow chart of a 1st embodiment 

[Drawing 4]T he table 1 showing the initial value over a tape type 

'Drawing 5]T he table 2 showing the correction amount to a tape type and bias 

[Drawing 6] The table 3 showing the inclination of the characteristic to a tape type 

^Drawing 7]T he input level characteristic to the input output level difference in a chromium type 

[Drawing 8] The flow chart of a 2nd embodiment 

[Drawing 9] The table 4 showing the inclination of the characteristic to a tape type 
[Drawing 10] The flow chart of a 3rd embodiment 
[Brief Description of Notations] 

1 ... Input terminal 

2 ... Input volume 

3 ... Sound recording amplifier 

4 ... Recording head 

5 ... Tape 

6 ... Bias oscillator 

7 ... Playback head 

8 ... Playback amplifier 

9 ... Output terminal 

10 .. CPU 

1 1 .. Type detection means 

12 .. Sound recording calibration volume 

1 3 .. Test signal oscillator 

1 4 .. Level detection circuit 

15 .. Memory 
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DRAWINGS 



[Drawing 4] 
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[Drawing 3] 
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[Drawing 7] 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]December 16, Heisei 8 
[Amendment 1] 

[Document to be Amended]Specification 

[Item(s) to be Amended]DETAILED DESCRIPTION 

[Method of Amendment]Change 

[Proposed Amendment] 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application]It is related with the recorder which determines a peak recording level automatically. 
[0002] 

[Description of the Prior Art]It is known by a tape type that tape characteristics, such as tape sensitivity, 
differ, the tape type of the tape to be used was detected, and there was a device which determines the peak 
recording level beforehand decided according to the tape type. 
[0003] 

[Problem(s) to be Solved by the Invention]However, if the maker or brand manufactured even when a tape 
type is the same is different, tape characteristics differ, and in setting out of the peak recording level only by 
a tape type, setting out of the optimal peak recording level cannot be performed. Then, this invention 
measures the characteristic of the recording medium to be used, and it is setting up the peak recording level 
according to the measurement data, and aims at attaining good sound recording. 
[0004] 

[Means for Solving the Problem]In a recorder which has a playback head which plays a signal from a recording 
head and a recording medium with which the invention according to claim 1 records a signal to a recording 
medium, A test signal generating means which generates a test signal, and a memory measure which has 
memorized a relation of MOL to recording sensitivity of a recording medium, It has a recording sensitivity 
measuring'means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, It asks for a deviation of MOL of said recording medium, or MOL based 
on a relation which recording sensitivity and said memory, measure of a recording medium which said recording 
sensitivity measuring means measured have memorized, and a peak recording level is determined based on a 
deviation of this MOL or MOL 

[0005]In a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 2 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized a relation of 
MOL to recording sensitivity of a recording medium, A recording sensitivity measuring means which measures 
recording sensitivity of a recording medium by recording and playing said test signal to said recording medium, 
A bias determination means to determine proper bias which is bias suitable for said recording medium, It has 
the 2nd memory measure that memorizes a relation of MOL to bias, It asks for a deviation of MOL of said 
recording medium, or MOL based on a relation which recording sensitivity, said proper bias, and said 1st and 
2nd memory measure of a recording medium which said recording sensitivity measuring means measured have 
memorized, and a peak recording level is determined based on a deviation of this MOL or MOL. 
[0006]In a recorder which has a playback head which plays a signal from a recording head and a recording 
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medium with which the invention according to claim 3 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and a memory measure which has memorized beforehand a 
relation of an input level to an input output level difference, It has a level difference measuring means which 
measures an input output level difference by recording and playing said test signal to said recording medium, It 
asks for an input level corresponding to a predetermined input output level difference of said recording 
medium based on a relation which a level difference which said level difference measuring means measured, 
and said memory measure have memorized, and a peak recording level is determined based on this input level. 
[0007]ln a recorder which has a playback head which plays a signal from a recording head and a recording 
medium with which the invention according to claim 4 records a signal to a recording medium, A test signal 
generating means which generates a test signal, and the 1st memory measure that has memorized beforehand 
a relation of MOL to recording sensitivity of a recording medium, The 2nd memory measure that has 
memorized beforehand a relation of an input level to an input output level difference, A recording sensitivity 
measuring means which measures recording sensitivity of a recording medium by recording and playing said 
test signal to said recording medium, A level difference measuring means which measures an input output level 
difference by recording and playing said test signal to said recording medium, Have a comparison means to 
compare size of a recording level, and it asks for a deviation of MOL of a recording medium, or MOL based on 
a relation which recording sensitivity and said 1 st memory measure of a recording medium which said 
recording sensitivity measuring means measured have memorized, The 1st recording level determined based 
on a deviation of this MOL or MOL, Ask for an input level corresponding to a predetermined input output level 
difference of a recording medium to be used based on a relation which a level difference which said level 
difference measuring means measured, and said 2nd memory measure have memorized, and said comparison 
means compares the 2nd recording level determined based on this input level, and The 1st, A low value is 
determined as a peak recording level among the 2nd recording level. 
[0008] 

[Example]Hereafter, the details of an embodiment of the invention are explained based on a drawing. 
[0009][A 1st embodiment] Let 3% of 3rd harmonic distortion be a rule of thumb as a distortion amount 
generally permitted on audibility. So, in a 1st embodiment, a peak recording level decision is made based on 
the deviation of MOL (output level from which the 3rd harmonic distortion will be 3% when it records by 
predetermined bias current), or MOL. 

[0010]The characteristic of MOL to the tape sensitivity (difference of the output level to an input level) which 
is the recording sensitivity of a recording medium in a predetermined test signal was measured using various 
chromium type tapes in which a maker differs from a brand. MOL is as high as a tape with a high output level, 
and the tendency for MOL to be low is known with this result to sufficient namely, tape sensitivity by the tape 
with conversely worse tape sensitivity. Thus, there is correlation in tape sensitivity and MOL The MOL 
characteristic to tape sensitivity shows the same characteristic also by Normal other than a chromium type, 
and a metal type. 

[001 1]In this embodiment, this correlation is used, it asks for the deviation of MOL or MOL from tape 
sensitivity, and a peak recording level is determined from the deviation of this MOL or MOL. In this 
embodiment, since proportionality is mostly looked at by the correlation of tape sensitivity and MOL, both 
correlation is approximated to proportionality and performed. The characteristic figure (chromium type) is 
shown in drawing 1 . However, since the MOL characteristics to tape sensitivity differ with every tape type, it 
is necessary to use the inclination etc. which were doubled with the tape type. 

r0012] Drawing 2 is circuitry of a 1st embodiment. The signal inputted from the input terminal 1 via the sound 
recording calibration volume 12 which adjusts the signal level by the input volume 2 which changes a signal 
level, and tape sensitivity, After the sound recording amplifier 3 is supplied and being amplified with this sound 
recording amplifier 3, it is recorded by the recording head 4 by the tape 5 which is a recording medium. The 
test signal by the test signal oscillator 13 which oscillates a test signal is similarly recorded via the sound 
recording calibration volume 12 and the sound recording amplifier 3. The playback head 7 is reproduced, and 
the signal recorded by the tape 5 is amplified by the playback amplifier 8, and is outputted to the output 
terminal 9. The output level of the tape which was played by the playback head 7 and amplified with the 
playback amplifier 8 is detected in the level detection circuit 14, and is incorporated into central processing 
unit CPU 10. CPU10 determines the level of suitable bias and the sound recording calibration volume 12 with 
the data detected by the output level of a test signal, the frequency, and the level detection circuit 1 4 which 
the test signal generator 13 generates. CPU10 determines the optimal peak recording level based on these 



http://www4.ipdl.inpit.go.jp/cgi-bm^^ 2008/02/26 



JP,09-180109,A □ 



3/5 ^-V 



decision results. 

[0013]Concrete operation is explained using drawing 2 and drawing 3 . The tape type of the tape which is a 
recording medium is detected by the type detection means 1 1 (Step 1). 

[0014]CPU10 carries out temporary setting of the peak recording level initial value based on the table 1 
( drawing 4 ) memorized by the detected tape type and the memory 15 (Step 2). This peak recording level initial 
value is determined as the level which can perform good sound recording by measurement and an audition of 
MOL of the tape (tape sensitivity is 0) of the standard characteristic, S/N, etc. For example, by a chromium 
type, temporary setting is carried out to -4.0dBV. Since it is measured using the bias of a standard (REF), this 
value needs to amend, when bias amounts differ.This amendment is performed at the below-mentioned step 6. 

[0015]Next, adjustment of bias is performed so that the sound recording reproduction frequency characteristic 
of a tape may become a flat. The test signal oscillator 13 bias adjustment 400 Hz, -23dBV, and 10 kHz, - 
Output the test signal of 23dBV, change bias to the three-stage of OVER (deep compared with a standard), 
REF (standard), and UNDER (shallow compared with a standard) with the bias oscillator 6, and record each 
test signal. And both test signals are reproduced by the playback head 7, bias amounts when the output level 
of both test signals shows the nearest value are chosen as rated bias, and the bias oscillator 6 is set as these 
bias amounts. (Step 3). 

[0016]Next, sound recording sensitivity is adjusted so that the difference of the input level to a tape and an 
output level may be set to 0. While the test signal oscillator 13 outputs the test signal of 400 Hz and -23dBV 
and carries out the sweep of the volume of the sound recording calibration volume 12, it records on the tape 
5. Then, a sweep signal is played from the tape 5. At the time of this playback, CPU 10 compares the output 
level of the test signal generator 13 with the data detected by the level detection circuit 14, and it sets up the 
sound recording calibration volume 12 so that a difference may be set to 0 (Step 4). 

[0017]Next, tape sensitivity is measured. The initial volume position before adjustment of the sound recording 
calibration volume 12 in Step 4, Since the difference of an input level and an output level is a position used as 
0 in the tape of the standard characteristic mentioned above and the amount of adjustments of the sound 
recording calibration volume 12 in Step 4 is the tape sensitivity itself, The amount of adjustments of the sound 
recording calibration volume 12 of Step 4 is memorized in the memory 15. (Step 5). 

[0018]Next, the bias selected at Step 3 performs peak recording level setting out. CPU10 amends the bias 
determined at Step 3 based on the table 2 ( drawing 5 ) of peak recording level correction value to the bias 
memorized by the memory 15. For example, when bias is chosen as UNDER, It is amended by -4.7dBV which is 
the value lowered 0.7 dB from recording level initial value~4.0dBV by which temporary setting is carried out in 
order that MOL may show a value (deviation of MOL to the bias REF) low 0.7 dB compared with the time of 
bias being REF (Step 6). 

[0019]Next, MOL is amended from the tape sensitivity measured at Step 5, and peak recording level setting 
out is performed. For example, inclination 0.7 (chromium type) of the tape sensitivity pair MOL characteristic 
currently held as the table 3 ( drawing 6 ) at the memory 15 as tape sensitivity is +1.3 dB is used, +calculating 
with 1.3x0.7=0.9dB (deviation of MOL to the tape sensitivity 0) — MOL — + — it turns out that it is high 0.9 
dB. Therefore, a peak recording level is determined as -4.7dBV+0.9-dB=-3.8dBV (Step 7). 
[0020]Although MOL was calculated from tape sensitivity and the adjusted bias in a 1st embodiment, MOL 
may be calculated only with tape sensitivity in the fixed bias recorder which does not adjust bias. Although 
tape sensitivity and the relation of MOL were approximated according to proportionality (primary function) and 
performed in a 1st embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 

[0021] Although MOL was calculated by the operation using the coefficient for an operation memorized by the 
memory in a 1st embodiment, the table showing the relation of MOL to much tape sensitivity is memorized in 
the memory, and MOL may be calculated using this table. Although it asked for the bias of a standard, and the 
deviation of MOL by tape sensitivity, the peak recording level initial value was amended and the peak recording 
level was determined in a 1st embodiment, MOL may be calculated from the table in the measured tape 
sensitivity, use bias, and a memory, only a predetermined value may make a level go up and down from the 
MOL, and a peak recording level may be determined based on MOL. 

[0022][A 2nd embodiment] The input-output behavioral characteristics of high signalling frequency determine 
a peak recording level. In high predetermined signalling frequency, for example, a 10-kHz signal, if the 
characteristic of an input output level difference to an input level is measured, the tendency for an input 
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output level difference to become large will be seen as an input level becomes high. The input output level 
difference said here is a level difference which lengthened the output level which is a signal level which played 
the signal from the tape from the input level which is a level of the signal recorded on the tape. Thus, there is 
correlation in an input level and an input output level difference. Since this input output level difference 
appears notably in high signalling frequency, if an input output level difference is 0 in high signalling frequency, 
the input output level difference in frequency lower than it is 0. And if this input output level difference is 0, it 
can be said that sound recording faithful to the HARASHIN item is possible, and it is good sound recording. 
[0023]Therefore f it asks for the input level at the time of being the input output level difference 0 from the 
measured input output level difference based on the characteristic of an input output level difference to this 
input level. A peak recording level can be determined by furthermore taking the frequency characteristic of a 
music signal into consideration. In this embodiment, since proportionality is mostly looked at by the correlation 
of an input level and an input output level difference, both correlation is approximated to proportionality. The 
characteristic figure in a chromium type is shown in drawing 7 . If it is the same tape type, even if bias will 
change, the almost same inclination is shown. However, although not illustrated, tape types other than a 
chromium type also show proportionality mostly, but a chromium type differs from inclination. 
[0024]Concrete operation is explained using drawing 2 and drawing 8 . The tape type of the tape recorded by 
the type detection means 1 1 is detected (Step 11). For example, suppose that the chromium type was 
detected. 

[0025]CPU10 controls to output the test signal of 10 kHz and -6dBV with the test signal oscillator 13. A test 
signal is recorded and played by the tape 5, and CPU 10 detects the input output level difference of a test 
signal with the regeneration level which the level detection circuit 14 detected (Step 12). 
[0026] Next, an input output level difference calculates the input level used as 0 from the input output level 
difference which CPU10 detected. The inclination of the input output level difference characteristic to the 
input level according to a tape type is memorized on the table 4 ( drawing 9 ) in the memory 15. Here, since the 
tape type is detected with the chromium type at Step 1 1, it inclines and -1.6 is used for the operation of an 
input level. For example, supposing the input output level difference detected at Step 1 2 is -3dB, in order to 
set an input output level difference to 0, it is necessary to contract this difference of only 3 dB for Masakata. 
So, if 3 dB is multiplied by inclination-1 .6 of the chromium type characteristic, in order to be set to 3dBx- 
1.6=-4.8dB and to set an input output level difference to 0, it is necessary to use an input level of only 4.8 dB 
[ level / (-6dBV) / of a test signal ] as a low level. That is, if an input level is less than -6dBV-4.8dB=- 
10.8dBV, it will be thought that the input level difference is 0. However, if frequency analysis of a music signal 
is conducted, also in the music signal which includes the high-frequency component most, a 10-kHz level of 
not less than 7.5 dB used as a test signal is low compared with the level of all the zones. For this reason, as a 
peak recording level, it is decided that it will be -10.8dBV+7.5-dB=-3.3dBV (Step 13). 

[0027]Although it asked for the input level in the input output level difference 0 by the operation using the 
coefficient for an operation memorized by the memory in a 2nd embodiment, The table showing the relation of 
the input level to many input output level differences is memorized in the memory, and it may ask for an input 
level in case an input output level difference is 0 using this table. Although the input level and the relation of 
the input output level difference were approximated according to proportionality (primary function) and 
performed in a 2nd embodiment, tape sensitivity and the relation of MOL may approximate with two or more 
function etc. 

[0028][A 3rd embodiment] This embodiment determines a still higher-precision peak recording level using both 
of the peak recording level determination by the frequency characteristic of the high frequency signal shown in 
the peak recording level determination and a 2nd embodiment by the sensitivity shown in a 1st embodiment. 
[0029] Concrete operation is explained using drawing 10 . First, Step 7 is performed from Step 1 of a 1st 
embodiment. The 1st peak recording level determined at Step 7 is held in the memory 15 (Step 31). The 1st 
peak recording level is -3.8dBV in the example currently given here. 

[0030]Next, Step 13 is performed from Step 1 1 of a 2nd embodiment, the 2nd peak recording level is 
determined, and it memorizes in the memory 15 (Step 32). The 2nd peak recording level is -3.3dBV in the 
example currently given here. 

[0031]Next, CPU10 compares 1st and 2nd peak recording level both, and it chooses a low value. Here, - 
3.8dBV which is the 1 st peak recording level is chosen. If it records on a bigger level than the 1 st peak 
recording level, distortion will become large, the reason for choosing both lower one poses an audibility top 
problem, and when it is recorded with a bigger value than the 2nd peak recording level, it is because it 
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becomes the sound recording with which it was filled, without obtaining an output level to an input level. And 
the value selected here is determined as an optimal peak recording level (Step 33). 

[0032]The detection operation of the tape type performed at Step 32 may be omitted, and may use the tape 
type detection result of Step 31. 

[0033]Step 4 and Step 12 which detect tape characteristics by a test signal may be performed continuously. 
[0034] 

[Effect of the Invention]Thus, since record and playback of a test signal are performed and a peak recording 
level is determined from the characteristic of recording media, such as tape sensitivity, the peak recording 
level which fully used the capability of the recording medium to be used can be determined. 



[Translation done.] 
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^l/fcAfflAl^l^f^ifcWHfiRa***. ife, J*n 

. iSv wmrAiu 7j k/i^* 5 o x-htiis . 

*;hJ: O^^JliSIS-C'OAai^l^^H&tiOT-S)!,. * 
[00 30] 

[0023] -ewfctf), iC0A*U"VHC*ft-|>Aaj^ 

tC^Bf|#<Offl«aM*ttSr**i-S £ t IZ J: 0 it- 7 ft 
^K;l/*^^-C'&-i.. 4fc, 2^Sfe<03K.®T{4A* U 

Ada*) w^nKoffiBara^iwiitjtyjtffsraffi^ 
kti&teto* ^<r>mmm*&mmuzmx-th . ? 

ftff>T-7?4 tx- *> aerttffWfiWi*^* 1 ^ dan 

[00 3 1] 

[0024] **W=SriW«:H2 . 08 2rfflUTira-r 
[00 32] 

[00 25] T*bfI-5§-?61i25l 3CJ: 0 1 0 KHz, 
-6dBV<7)r*M!^£ffi;'3T<5>J:-3CCPUl 0# 

V"^H*{Hig» 1 4<0«!aiL7tll±KMc:J: 9C PU 



1 O^-rXhft^Atti^K^Sr^tti-t-i. (^-r-y 

ri 2 ) . 

[0033] 

[0026]^:. CPUl OA^tU LfcAiB7jK.>U 
AtB^U-^^^Oh^r^A^^^^i^-r 

'<*tWt««* * { ^< t'J 1 5 rt^-/^ 4(09) 
■ fcieil£;fvtv>£>. ££T-ti. Xf v71 ltf- 79 
4Ttf?u2*.9-4 7b&\£Z1xX\^h<7)X\ 
6#A:frl'^/MO?ig{Cffl^4>ix£. 0iitT. Xf77" 
1 2 TtUffl $ tltzX&J) V *<JV%lW- 3 d B X'h o fc 
-r&fc. Ai±57}W<yl^£Otc1-&£a6fc(i^og&3 
dB^tjE* , l*ItC»«>4<eW3& < *4. 3d BIZ 

7oA^'f 7<0*Hitf)<S# -1.6 £fl|-f ■& i: „ 3 d B 
x-l. 6==-4. SdBt^rO, AtU^^^^SrO 
tcf 4fc*>fc:tt, A^^^Sr-fXhfi^P-^/U (- 
6dBV) J;0. 4. 8 d Bit'ttfi^Wl ^-th-HM 
trfoh. A^KW ! -6dBV-4. 8dB 

= -io. s d b vixrx'fotin. x-ft v^ivmt 0 (C 

^^CO u wcJt^T 7 . 5 d B W±ffi <Sr-JtV>5. 
ZCDtzMZ. t— tm^XsX-JVb LXI&- 1 0. 8dB 
V+7. 5dB = -3. 3dBVt^$ix4 (Af'y 

ri 3 ) . 

[0034] 

[0027] 4 Jt , SS2 tfWSa»0»J»T<4^ * V fclBIS 

Atti^D K;HI iztf-t h All UKtWffl £ * L at t— 

;Hi* { 0-C-J>-l»i:#<7)A^K^$:^-Ctftv^. ^ 
ti, &2comM<OBBX'l,i. Kh^^iVb AiU^^/U 

/c*^. x-r®«t mo LvfflmmwA(offl$k%t'x- 

[003 5] 

[0028] [ m 3 cr>mm<DBM 1 *|SES6W?Bffl»i , 

J: |> b°- ^ |*# K/U^<75M# ?: M ^X . S 4> teffi 
[0036] 

[ o o 2 9 ] a i o zrn^x , n*wi»ff*»i*-r 

41*. lll^lliffi^SSiOXr yrid^^f-yT- 

/usr^^'j 1 5c^j#-r& (xf 773 1 ) . mi t- 

dBV-C'S)^. 



t • 



(6) 



nm^9-i 8 0 1 0 9 



[0037] 

[0030] <XIZ , m 2 cr>mi&<0&f&<7>Af yTl 1 

L, ^t'J 1 5*CiEttf* (Xf773 2) . JH2tr- 
^fHru^WiCi-Cs Atf^><XTV^*rtT»i-3. .3 

dBVtfci. 
[0038] 

[00 3 1 ] ?»c. CPU 1 OJiSfll . Jf?2tr-?$*W 

t— ? ijr^K^-t-fc & - 3 . 8 d b vamtR$ti& . 

w*«ofi^**aiR-t6a*ti. ssi 

£^E!SLLP°1§I **:SiS2 h-^itK/l^ J; 0 

?*5W> (Af.7733) . 
[0039] 

[00 3 2] Xf773 2X'fihtl&f— 7? -4 

ycommmi&W L, xf >y r 3 1 cor— 7"? 4 ?<r> 

[0040] 

[0033] ^fc, «h fl^-lCcfc 0 -f-7"#tt £1$ 

[0 04 1] 
[0034] 
[0042] 

[04] 



[HH^fSm^l^] 

[01]? nA^^f 7*(ctJ*ti>T— TJ&KfclMf &MO 

[H2] *SMfl*>flMtEI 
[03] §glc^||jSfc<0^Jg>£)7n-^-ir-h 
[04] r-T^'frtc^trs^fflSr^-rr-T'yH 
[05] r—'TfA TRWU TXizMi-S>miEM.^7ri 
-ff—yiV 2 

[06 ] f—Tfl Ttzit+hWt.0>fA* t^tf—y' 
)V3 

[07] ^oA^^rtcJoftl.A.'di^K/^^-r^ 
[ 0 8 ] % 2 cogzmcoBM?) y a — f-v — h 

[09] T—TfJy'lzitf-thn&tol&Z 7* 

A-4 

[ 0 1 0 ] m 3 e&mnm!B0)7 n— f-r — h 

[^cofs^trai 



1 • ■ 




2 ■ • 




3 - •' 


• nwrvr 


4 . . 




5 • • 


- -r— 7° 


6 ■ • 




7 ■ • 




8 • • 




9 • • 




1 0 • 


• CPU 


1 1 • 




1 2 • 




1 3 • 




1 4 • 




1 5 « 





[05] 



ime) 









-4. 0 d B V 




-4. 0 d B V 



[09] 





'<<<7Z. 


am* 




OVER 
R E F 
UNDER 


+ 0. 8 d B 
0. 0 d B 
-0. 7 dB 


/ 9A> 


OVER 
RE F 
UNDER 


0. OdB 
0. 0 d B 
-0. 4 dB 









0. 7 


* fiJU 


0. 2 









-1. 2 


9uU 


-1. 6 
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[HI] [03] [H8] 
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[02] 





1 2 



BECCAL 




RE C 


VR 




AMP 


















1 1 


1 5 




« 
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[07] 




-3.0 -2.0 -1.0 



(JO) 



[**&*E#] 

CiSajB] ¥)£8^1 2^160 
[#^ffliEl] 

[00 0 1] 
[00 02] 

rttttaws: a c t im t>tix a <o : mm-t &f— 

70)7—794 7£tf&aLX. ZO)t—7? 4 7iZRit 

[0003] 
[^Bfl#M&LJ:5i 

wm-X'i>mtf&* 

'4TZ.%^i>0)X'$>r>tz 



7—r? 4 7tzmz i t e- ?g 



[0004 ] 

m izm-i * utrEKfttttto m o l xis. m o l conn sr * 

[0005] IM<JS2 tclfiiffi^HJti. EftMtflc(cll9 
|.IVIOLcoM<SS:l2'liLT^I.^l<OiaiS#P5i:. mTlfi 



TXR&mm 1 . * 2 *)Ktt#8bWKtt LT V Hff 

C:<7)MOLX{±MOLC0fIMtC:S-^S! f-^^l^ 

[0006] mi93(cieite>ffi0Ki. ie®$ft£fi# 

HI#»£#Ri:. AtB^H"^Hfet«r*A 

[0007] W*JI4 WEttOSffljjj f 
& M O L oHfli * WiEtt L T ^ l> S? 1 WK«#a t . 

b ft# Sr flWf Xt*PS£-f 4 £ i: £ J: 9 A S 1^ S: 

T v ^ 4 mUzmrS » fgfl&ftl) M O L X(i M O L <7)«H 
.TOMO LXtiMO LcOffi^So'^^5£U^ 

S5 1 (DBm^^H- 1 . mffe^^/^ilJ^^S^ii^ Lfc 

fiEffl-r^iefM^Bf^Atti^u^^tc** 
m i . m 2 *>«rf l^ko ^ *,fgv m zv-rmmis^ 

[0008] 

immm: itf. *wnnmkcr>wm<r>tmzmmizm 
[0009] ess i comt&oBM] —mtyzmm±.$f® 
^i>. zzx\ micomkvMmx'imoi. mj£<w< 

[00 10] «?>7'7>b'^ 3 5rl)S^C0^DA 



0) WRPF9-1 80 109 



*3LK"C* 4 -r-TJSJg ( A^) UKMzMt 4 ItiX l<< 

>v<r>m te*tt*MOL<0Wtt£aueu:. 

iit'MOLiis< , mizr— rascoJB^f— rjj^'M 

01] i. <±V - . * ? )V? 4 TX t f— r® 4 

[ooii] ^mmcommx'itzcDiismm^mmL. 

O LXttMO L«0fIH*^h-i7$^K^Sr^i- 

*Jt«IW«Kifi»LTfifd. ZOWtm {?UJ±?4 
7°) ZmilZ^k-t. fztzL. ir-y'f'iTmizZOr— 

rm&iztt^&Mo^mmtc&tztb, f-r^-fr 

tc-^^-tt-^ ^ # 4- f ^ ffl ^ 4 A 4 '* . 

[0012)12 l£M 1 C0»feC7)®fflcOla]SS1f 

4 . a^js^f- i ^hx^fx-tzimmm^^-ivt:^ 

>y'-y b^'Ui-^,2J3J:t>"T— 7'SS^J:4fi 

# l-'s/U COPS 4: o »Sf ^'J/lz-ya^'Ji- 
A12«r^-LT. f*^T>-7-3tC^$il, CCOiirgT 
>-7*3t-*i«@$il^^, *IWv-y H4(c±-5Tie«ME 

iCilHt^r-v 'J 7*U— ^ 3 >/K U a— A 1 2&t/ - f*^T ^ 
7" 3 LT$*W$ix-l» . x-7" 5 (cfHF3 ii>fe«#(i 
S^-y b'7tc«t-5TS^Six, S^r>-7'8tcJ:->T 

SICPU 1 OCK0ii^iX.§.. CPU 1 Okfc-rXbft 
^f64.§§l 34«Mt4f X h«^HJ*k^fc)il«[ 

U^HJWJIBI»14tcJ:D«iai$fifcf f -^tc«J: 
0 . 3HW^nM TXk&%*-v 'J 7V-i^ a y.-K'J a- 
Al 2cDP'<yl/£;E&rf 6. $^>lc, CPUl0(±^co 

[00 1 3] ft«sW4ttfPk:ov^r, 02, 03Srffln 

TittBj-ri. . ^ >r n«o*a 1 1 tc j; o ettflt^-rib 4 

7— y'<r>7—??-4 7'tffflazti2> (xf77i) . 
[ooi4] cpu i oawsnftf-r^'frt^ 

* U 1 5^id'IS$iiT^I>T— 7*;H (04 ) 
^-^l*gb^to»iM?r{Rift^-tl» (X^-y7-2) . 

( r- 7*@ffi*« OiOMOLWN^r t'^ill^St^^: 
Kick 0 ^»=5r^^T'# 4 K;Wc^$ixT^4 . 

mtti. 9UJ±?4yX'\$~A. 0dBV^IS^§n 

•s. 4tj, zcomamw (ref> w^r^Srfflv^T 



fir o S . Z coniL^k^X f -vre X'rthti 

[ o o 1 5] mz. T-r<7)$mn±mmm m<? ? 

fEfiii^X Vmn?W35 1 3 #4 0 0 H z , — 2 3 d B 
V&tnOKHz, -2 3dBVcOrXlMS^-5r!±5^ 

_*£OVER (S^CJt^^) . RE F (S2g) . U 

nder mmiztt^m^) nsm&z^tz-txsm 

SfX Mt^aj7)l'^l'#'fik^VMi£^Lrt:£: £<0 

[ o o 1 6 ] mz, 7—7°t,zttLx<7>Aj)is'<ji't ustj 
u*.>Mm< o iztch x o iz&^mfenmmm o . r 

•Xhfl-f-ffcfSSsl 3*>'400Hz. -2 3dBV<5D-r>?. 
2 U - A £ X-f -C^ L ^f-75 kll^f 

-e<7)f*, f—Ts^hx^-Tit^m^th. Z 

crMZi&ttz^ CPU 1 Ot±i^;M$tt}0g§l 9*$ 

*>Jt««rfTlr\ ft**0tCflr4 <fc ^ (C$Jia ^ -V U 7*1/- i' 
[0017]<Xt, 7— TSaSrfl^f 4. ^T7 74 

WX'h&tztb^ Xr--y7'4X'cr>$& : g* J r07'U-i<'B> 
jtf'J a -A 1 2 colSSEfl^'T— riSJK^cOtO^rco.T'. 

iii^t'J i scrieit-r-i.. 1x7775) „ 

[00 18] mz, XT y73X'm*RZtltz'<4TX\,Z 

X 0 b°-?|J^L-^f£5t£fro , CPU1 0lixf7 

:T3-CttftS*Ufc><'f.T.Xfc.X*y 1 5 

4 TXlcfrf-TS t-^f*#^ / <.;HffliE€cr)r-7'/1^2 

(H5) te*-2#«GE£fr3. #UJi\ /^7X*«UN 
D e R£lStR$ixfcn#W: v A>f rx*m E F <on#tcJt'<. 

TMOLliO . 7dB{,£Wt (A-f 7XRE Fldft-^S 

/MflSBffi- 4 . 0 d B V*>£> 0 . 7 d B TfffcffiT'ibS 
-4. 7dBV(;1ffliE§ilS (Xxy7"6) . 
-[ 0 0 1 9 ] JMC. *.r >y 7° 5 TIIJ^ § ft*: -f - 7*J&K 
*>£>MOL£*iIEU e-^il^U^Hft^Srlra. M 
itf . f—rm&tfi-^ 1.3d BT'$>6 t . f—7)V3 
(H6) fcLT^^'J 1 5lZiSLft2tlX^Z>7—7m& 
ttMOUtttOflS^O. 7 i^u^^T) Srffl^t. 
+ 1, 3X0. 7=0. 9dB (7'—y%&f%.0liZM'i~Z> • 
MOL<7>HH) fciggSft, MOLIi+0. 9dBl«Vv 

It*>W. *<Dt:*f>. t-»i/^«-4. 7 

dBV + 0. 9dB = -3. 8d BViffttSftS (X 
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T .777 ) •. 

[0020] *7t, ssii nmmcD&mx'iZT-ymmR 

J8t«, r-7'@JgtMOL^re^Srit«^ ( 1<JCW 
IS) izX-oXmiLX^-o^K f—rjRKtMOLO 

[0'0 21]3£ic.*l comtk<VBmX'tt* * 'J ICI2 

it $ ft t v * & atytfflaffijR * ffl Ht&at t i 0 m o l Sr 

$tibtzi)K X'tV liZ^Wiy-y&L^Zii-t O LO 
ffl^MOL^fetifin. =5r*3, J* l aJHtoffilB 

TliSmW/ W 7X, 7— 7-SJgtC J: S MO LOflMSr 

T7.RlX^^UrtcO-r— 7";^4>MOL2-5f<i6, -?-<0M 
OL*^W^fi7'"v:'tt^'<yU5r±T§-li-4 3 5ri:''L-C, MO 

[0022] [ m 2 commomm. ] ^ ^mm^m^x 

^Jl^fl-t^lJi-ii' lOKHz <7)ti^lZti , A73 
7J U^*«W< fcoixT AtU73 U-^^{±7c# < 

ti, f-7tia* Lfcfflr-^u^/uT** A73 

f ^ft^-Sr-r-7-*^Sa£L/L^i^-U-'<.^T-*>l>tti 

7t»s m^mm^m^x'K^^^ivm.ifioxhtiif, 
v^^mmm.x'<nA\tiJ)\'^mi.ox'hz> . * 

LX. iOAttJTjU^H^** Of *>tU£. WJE^zfem 

[0023] *<0tz#>* ZCOAnv^MZtt-fhA&f) 
V-Ki^con'&iytliZ , M£ L/c AtBTJ K/H*' & A 
tiJ7l^ / ^>'U^0-C-S>-g.i:$^)A7JK^S:5l<^4. 

<otLS^, n%commmmitmmmzmii-&o ? 
ffl-T-y°?j7°x'fotii,$su rxtf^hixumm 
^r-7'? s Tx t, ( mitmmmtm-r tt? a ^ ^ -r 

[00 24] ft«:flWr»f^«rH2. H8&ffl^TR^W- 

*. fjzrmn^m i\,zz.mmzixz>T—WT— 



[00 2 5] fX Mf-f-ISiSSsl 3£J: 9 1 OKHz. 
-6dBVi7)fX bfl-^&ttJ^i-SiofCCPU 1 0# 

U^tMUIilll 1 4 OtftUJ L^H^l^HC i OCPU 
71 2 ) . 

[00 26] <fcic. CPU 1 Otfm&Lt:AliijlU'<Jl> 

^UllfttcO^^^^'J 1 5P«J<0f— TVM (El 9) 

6*<A:ftl^U9$3W=ffi^<oft.&. mUi, Xf77 
1 2T'1^a5$ix^:AI±i^l^ / <-^* l -3 dBtii-Jitt 
-T&i:. Atflfcl'^l'££0tc^Sfc^tcte£<^S:3 
d B «(fjE^T|(I(CtRK>«£ff •§> . * - "C. 3dBt 
;nA?-f 7Vjf#tt<0<S# -1.6 SrStf •§> t , 3 d B 
x-1. 6 = -4. 8dBfc3r9, Affi^JU^I^SrO 
K-ffcfcabfcii. A^K/l-^-rAhfi^W-^ (- 

6dBV) J; 9. 4. SdBfittlS^K/Ulfl,^ 
r>tO. AAK/l'*'-6dBV-4. 8dB 
= -10. 8 d B V&TT'&tltf' , A7J K/l^t± 0 tc: 

^J^l^WeJt^T 7 . 5 d B fcLHK < 3r n X \ M> . 
Z<DtlMZ^ V—fmgls^Vt LTI&- 10. 8 d B 
V+7. 5dB=-3. 3dBVt^^l. (^fv 
713) . 

[ o o 2 7 ] * it , m 2 <?mm<vmmx'ii.* * >j iznm 

;U^0lct}(t&A7JU-^2r*Wv:*^ *^)\z%m.<r> 

fjuzimLxioZ. zcof—y^m^xxm^u^ 

>vm/ i 0X'hhb%<r>\f)l<'<.>Vz:-8t)sbXi>&\^. % 

^2<r)mm.<rmmx'\t. ATji^i^Atb^H/u 



(72)3SBJ1# Ssffl H 

i^!IR0t?R TtT^EOS 4 T i 2610#tf& ^ * 
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[0028] c as 3 <nmm<?>mm ] *n*fe<o^«ti . m 

[0029] Hi 0 fcfflwc . ^tm^m^U^t 
h. micomMcoBWiCO^ : r-/y° l*^Xf-y7 
7 ' «rff o . Xf >y 7 7 X'tftfeZtltzm 1 t- 7 
/Ufc-X^y 1 5t«^f-rS (Xf7 73 1 ) . H51 t- 
^ Skm^/lUZ Z\X\ ^fhixX^hmX-t.t-3. 8 
dBVtl)!.. 

[ 0 0 3 0 ] mz , ^ 2 c^J&fc^S<7).X-r 771 1 
hXT--vV'\ 3£*TV>, 8l2b--;?$ttw<./u£;r;*i5£ 
L„ 1 5t:tetS-rS (Xf7 73 2 ) . 352b* - 

?HWU'</Wi,r£'C. htf htiXyhWX'li- 3 . 3 
dBVT'&S. 

[0031] <xic cpu i oizmi. w.2^-^m^ 

tr-^f^U-^UT'feS-3 . 8 d BVjWliRSix.!,. 
W#Offilvfr£gs#?-f S*lE&f±. Sgl fcf— 9^\y^V 
«k 0 A£$r L^UTf & t , &Mftt <%iXL 
£ v ilgj&hlflJlB t £ & . 4 fc* 2 b- ?JHf J; 0 
A# =5rfflT'ta$*-r-i. t , A^l K/Hc^ LT JiiTJ U-^/U 

«fe56-r* (Xf773 3) . 

[003 2] 4Ac. Xf773 2 T-lf *?ixS f— 7^-f 
^•^JnKl^i:*^ L, Xf 773 1 #)f" — 7C0 

[003 3] r-^hfl-f WOf- 7Wtt*«t 

ai-ri»Xf--y74t^7 : --y71 2f4ttttTff7Ttft 
^. 

[0034] 



(72)%BJ^ iS?ffl isE— 

*f i JREfr?KlP?£S 4Tg2610#HS ) M it 
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